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£" l^^r, °J^-cr t A j5t ^7l^lJll- ^S)-*>fe # ^71(410)^ ^-^^oj-oj ^ 

°l*r^- SU^i, #7l # ^71(410)^] #^#« ^Jfl- ^-7l*H 3#*Rr 

#^(421); #71 ^^#^-(421)^1^ ^#=1 ^(Vd)^ <y^£]^ 7l^<y-(Vref)-§- 
tiliEs}^ zl x>^<y--i: f^ffRr *}^- ti]il^-(422); #71 *l~§-til is Jf (422)0^ 
# A r3H 7^ ^f-sW^ #71 ^ ^a] 7] (410)S] ^-^^^(Vth)^ ^*Hr t}<* 

-f-^ ^Ei-¥-(423); ^ #7] 7^ ^-4 ^E^(423)^B]^ -g-T^oJ.-p}. A ^ofl 
tilH -SL^l sfl^^ ^ ^f^lti 421", #71 til ^(422)^ 7l^^<y-(Vref) 

■i: S^sRr ^]c>j «.(424)# 5£^H, #7l % ^7121 -£-^*l<y-§- «1S ^ofl ^ 

°ls]t!: ^V^, # ^^l7l«l ^^o}- 7j\o]^ ^*11 «1H .£.-§: #<H ^ ojo. 

Ti^r^S ^^§M1 ^ $1^ iL^r oicf 

£ 4 

% ^r#7l(0ptical Receiver), efl^ ^^(Optimization of Decision Level), 
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# ^rll7}2) Zr&^'S *1H ^*KAN APPARATUS FOR CONTROLLING DECISION THRESHOLD 
VOLTAGE OF OPTICAL RECEIVER} 

£ l^r ^Hfl ^- ^ £ oicf. 

51 2tt ^Efl % ^^71 ^ £ olcf. 

£ 3a, 3b ^ 3c^r % ^7)o\ ^x\^ efl^f «. i£ o]tq-. 

51 7£- % ^71^ ^*d°0- ^17> ^-g-^ Al^Eflo) ^ £ olc}. 

* 51^ ^Jl-f ^g-ofl cfl^V -SjLJro} ^ * 
410 : # ^50 7] 420 : #1 ^-^^i^ ^1^71 
421 : Sl^t-f- 422 : 
423 : €^ 424 : ^H^- 
Vd : ^#^<a- Vref : 7l^*1°l 
Vth : 
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[^^^ -SHI* 

<i 4 > ^1^^ (Optical Transmission System)^ 3-g-^fe # ^7)o\] ^tr 

<5>.£^- # ^A]7l^ ^rt ^-E^^oj-^ ^1 CHIASM) , # ^A]7l^ -g:^^ TlHS 

-g-*fl wlm ^ iHS-g- ^ 5U°-^, ?i^>^^£ ^ safe * ^7isi 

<is> ^a>^ a] ^(Qptical Transmission System)^: #71 MIS ^tfRr 

^7lA]SS ^Wfe # =^I#*lsL ^l^^lfecll, aJ 7 H, ^-71 # ^Al^^lfe #^/3H&r 

<17> 5L 1* ^Hfl % ^Hl^lfe °^3fe ^S(Sin)!- ^7l^lS ig^Rr # ^ 

7l( 110)5.^- #^^H(S0Ut)l- ^^^> O] ^(SoutHl #3 ^ 7])^^ 

fe #^/3HEi 7fl^7l(120)^, #^/C-11olEi 7fl^7l ( 120 HH 7fl A| ^ t^Ei A]J:(SD)3f 

-M^JUSO-fr ol-g-^oi c-flolE^ «1h ^^§>fe alB ^# ^71(130)21-, % 
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^71(110)3.^1^ #^Jl(Sout)^ JH^^- ^*Rr t)*M .2.^.3.^.2* (140)* SL^tr 

7l(Clock and Data Recovery)* °l-§-^V^ ^r^. #^ ^ ^^§7]^°} ll-S-^Ml 4g 

4. nelJi, ^"71 #e}/cJ|olE] 7fl^7loflA^ efl^ ^ ^ 14 0 «. 



£ 2^ ^2fl # ^7l^ ^solcK 

£ 21- ^Efl^ % ^Ai7l(110)^ ^S(Sin)» ^7l^o] Alls 

«:*Rr tfol^L=(ni)^|. i o] cfolilH.( 111)^11 £)*fl ^l^o] Ajjr^ 

AV^oil 01^.0.5. #-3-*}^ B^^°Js]i5i>i^^7l (112)2}, °1 B^^^^^M 

(112) S.^-E^ A}^- A >^oil gfl^ ^1*1^ #^^l^(Sout)l #^sf^ 

(113) 1- if-trcf. 

°H, ^"71 HH*g=§^-7l(li3HH ^IJUSout)^ DC^M i4ef 

a^sH, str, #7l #^^ls(Sout)fe ^ a}jt efl^oll^s *Je| 7Br*K£^-, ^3. ^ 

A o v ^^3H 27^ ^ Ai^ (Soutl>Sout 2)l- s^-trcf. 

o]^ ^ A j. 7l ^ 4^ 7 j (11Q )dfl ^-/^ £3.3 ^o)] #^£)^ Ai^( Sout) ^ 

^j-^ofl trfe} IQ .^ iL°M, 01 #^A]^(Sout)^ m*}^ ^sl-7} 
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31, °]*W± #^^l^(Sout)^ Mx}% <#7] ^^71(113)^1 ^J^l ^*fl ^ 

2fl€^. °1 &i tt #^JL(SoutHl cfl*lHfe £ 3a, 3b ^ 3c» #2:*}-^ ^^^cf. 



<23> £ 3a, 3b ^ 3c ^ ^7l^ ^A)jro] sflf ^-iSolcj-. 

<24> £ 3a<>11 ^1, % ^71(110)^ #^ JS^ol 50 %o] ^-fofl 

^ 'l'fil ^))^ £-^(SlD)2}- ^IJi '0'^ eflf «-^(S0D)7}- ^ *J 3 SLS. 

sH, <ojr 'l'32f -O'eimofl^ a^q. ^slTfl ^o^o] a^o's] 2.^&g_ 

(S0ED) * ^JL'l'Sl o.=.«. i (siED)7> 7]°) f-<H*Ml ^cf. 



neiH-, £ 3b D ^ £ 3c<Hl w}^ ^°1 , ^IJl^ 51*1-3 °1 5 0%°1 o}^ ^-fofli^ 6\] 

♦ «<H, S. 3b°fl 5.*1€ ^°1, Aljr -i-o^ ^.^5.(S1ED)7> 7^ i&Efl a}Jt '1' efl^S. 

^s^o) *>^n> -o'efl^s ^tsl7ii4, altfl^. £ 3c°fl £^1^ «>sq- ^-O], A]Jr 'O'SI £- 
ff-g-i(S0ED)7> ^Hfl a]s '0' 31*15. ^5H°> ^1^, 'l'^llS 7}^o] ^ 

0 WtI1 ^, £ 3b ^ £ 3c<Hl ti}<4 ^-o], ja^ol 50%ol o>^ ^-foflfe 

MAIM 3 7fl ^71(120)^1^1 *fl^Hl Aljrc.) ^i^-7> ^7h*>7fl ^rf. 



<26> S-^, # ^S.7l^ % ^d^St # ^7Hl ^^Tf ^IJLtt % ^7l £ % ^ 

°fl ^*1H # -tl-^ oj-^ 5£^r ^^-O] ^Sjjl, # ##71^1 7>o^ ^-o-ofl cq 

*IM # ^l^^l '!' 31^ ^°1 ^ A o Vo l ^HflS}^. olofl ttj-s)., #3} *J Cflol 
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<27> ^l£S, 5|^-Sl C-flojEi ^ ^, 2l^^ ulH £.-§:-§• <*7l fl*IM^ O.3. % ^*±7] 

#^3^ #7l*} ^iJi^ ?|t, ^ -r Efl^t^ 'o 1 gflHBg] §i7f 3^*1 s^sHo)^ ^ 
-2-7} Sicf. 

[t^°l °1^4 71 

Cfl<^^ Aljrofl 7l2:*flAl ( A]^ efl ig Jg^ofl ^ ^.^S. ^- ^a} 7 )o] ^ 

7>^-^ o.s # ^7l^ -g-^*i<y- -f-sfl «1H £.-§- IHS^- #^ 

I^-tg^ ^ * *)--§-] 

X— 
\ 

<30> ajS^fe ^Jr-g. ^7l^l^» *£s}-*Rr # ^7] 9] ^^^oj-o) e fll go_ ^jo^}^ Qj]o\) °X 

<31> A o V 7l % ^11?} 2] #3^Jl^ ^-7l*>^ ^oj-o.^ ^#<5>^ ^Mt^! 
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<35> Aj-71 # ^Aj7l^ ^^ojvg- ^ ^ W] E ^ofl ^t^cS. ^ o]^c>|^l ^ 



1- A>-g-^ ^o]cf. 



<39> £ 41- #2:*}^, ^o\) 4^ ^ ^7l^ *\]o] <^5^ ^-A]^^ 

41 M ^S^Rr # ^71(410)^ ^^i^ ^)«]# ^M*}^ AV 7 j ^- ^a] 

71(410)^1 £-71^-0} ^<y-o.S ^#*Hr ^^#^(421)^, <&7) 

-¥-(421)*IM ^(Vd)^ ^^-cr 7}§*] < y-(Vref)# wlJESH zi S^^-fr #^*Rr 

-g- wliS^-(422)^ > Aj-71 ^wlJii«-(422)ol]A^ ^V^i^ A^ofl -f-uzf 
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^7} # 71(410)^ €-^*1«g-(Vth)°.S ^-4 ^"-(423)2}-, #71 ^ 

*4 ^Ei-^(423)S.-^-Ei^ -g-^^^ A>^ol] ^£ HlB iL^ofl sfl^Tr ^ 

<q ^<y-ofl 45^ A o > 7l ^ tilinti-(422)^ 7l§^«a-(Vref)^r 2:^*Hr ^1^^(424)1- 



<41> #7] #^#^-(421)^ ^7) % ^71(410)3.^ ^IJlSl ^-71^ 

TlatME-UClDS. o]^^l X^^-aZf^E^ ^ 5^. 

<42> £5^ A o V 7 ) Z^^4^E^(423)^ *HKR21) ^ 7l3)]AlEKC21)S. ^€ *r $1 

<43> a o v 7 ) ^^^.(424)^ a o 1- 7 ] 3g- ^Al7l(410)<Hl^i ^°*Mr <g ^ °1 

^ 37171- A};£ofl ^Is^ ^-1; ^-f ^rW^, ^"71 ^ 

3^°^ H7l7> A}*H Aj^og^ ^ ^ ^-o. ^^ojl^ ^]o] ^^-g- ^x]^>£ 
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< 45 > .a. ^v^o. sg.^ Al^Efl( 0 ptical Transmission System)^ % tH^H*!, # ^1 

#1 S^^-i: ^H^iLS*), # ^7lo] ^^^oj- ^o]s. Jf-sf) tils _o o. ^ 



<46> £ 41- ^S*f^, 2}-g-5^ ^ ^ A] 71(410)^ °J^5l^ ^71^1^1- 

<47> 0 lufl ( HVt^^ ^^#^-(421)^ #7] # ^71(410)^ #^Jl^ <^-^# ^-7] 

^<y-O.S ^#^C-fl, CrMA], ^71 # ^Al7l(410)^ A>^ofl A^sl ofl^. S.^, 

lOGbps i&^r 12,5Gbps^ #515. ^5^1, o] ^ ^- ^#5^ ^Ul^ ^]MMr #<&SL 

^ °l-§-*>7l<H]^ l-o}^^^. ^s^-sH 0 ) 
<48> n}eM, # 7 1 ^Ml^ (421)^ ^"71 # ^7]U10)S.^-B\ #^5]^ <^1- 

7l*>^ Af^oH 7^«O.S ^Ei^M 7^B|.^ cfl^o] ^oj-o. ^f^c*^ ^ ^ 

*d<y-(Vd)# tilJ2^-(422)S. #^^4. 

<49> # 7 1 ^ tilJil w.(422)^ # 7 1 #«-(421)ofl^ ^<y-(Vd)4 

^•a-(Vref)-i- wlJH*l-^ ZL ^V^^-i: -f-ij. (423)3. t^W. 

<50> #71 7-1 -f-52f ^E^(423)^" ^"71 ZL¥-U22)°)}*] ^r^^ *1<* O.S 

■f-Sj-Al^ # 7 1 % ^Al 7l(410 )^ ^^<y-(Vth)-2.S ^^H^l, O) 7<\^ 3}-^^. Jf-SflA^ 
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A cM §-^^1^ J£tf <5>^^cf. ojjf , #71 -g-^*i<y-(VthHl # 7 1 ^. ^ 71(410)^ 

<51> ZL C^g-, «V^o^ ^oj. ^)o| Jf(424)^ #71 3- 4^1 (410 HH ^ ^<y-# 

<a^i£°h o] <a^^<a-(SI)Sl 3_7}7\ Af^ofl a^<£ #S^^ ^ ^-Mfe ^^^1 

3L7> ^ AS *H<H *r*8*KH, tiV^oil, #71 ^Sj^oj-S] a.7l7> A>^^ J£ 

3€ 14 ^ ^^ai^ 7 > #<2*H XH 

<52> # 7 ] ^oj. *)HJf (424)71- ^-^ofl^r, #7l ^« #31- ^EiJf(423)S^fEl<5l -g-E^o^ 

Aj-^ojl 43^5} ^ tflH ^L-grofl «fl^£]^- ^ *>;£<y-ofl ^ > #71 tiliR«- 

(422)3 7l^^<y-(Vref)* S^Hrfll, o]^^. j^ol u}^^ ^^Tg^ # 7 1 ^^^<y- 0 ) 

2] 7-1 OlS^ofl gjj^^S. afloat*. 



<54> £ 51- ^^ig > # 7 j ^,#7)0} ^.Eq^oj-ol ^ 7 }^^ MT.}^^ ^6}*]JL, ^SL 

^*M47l ^ oil cfAl ^o>^7ll 3^.3., ^-g-£]^ # <tH1 7HH WlH^.^^1 

7># ^Xl Sfrfe ^^AS ^H^c-11, ^, #7l ^ ^H«.(424)7> Xl^S}^ #7l 
m^(422)3 7 ]& #<&^ 2:^*H tilH Sl^-o) 7 ># ^ ^ ™& ^(Decision Threshold 
Voltage)^.^ XH^- ^ £ 5°^, ^ ^ -1.533 V°(M alB 

3 £-2-^, °H<i iH*r^ ^M3£r 50 °J: ^ S£*V, #7l XM-*rH424H 

Ai wlH iL-i-ofl sfl^sl^ ^ ^£4. 
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< 56 > £ 6-i- #^^>^, #7l x|-^w1jii«.(422)^ 7]§ ^ ^ 7 > 

<57> «].<4 ^-o] ^ ^ofl^^-, ^- ^Al7l^ t^^^l tiling 

7l^ S^fJI, ojofl 4^- ^ ^ ^(Decision Threshold Voltage)^ 2^f^ 

^7] ^ ^7] 2] J2^-|r S. 5<4 JE*}^ JE*}-^ 50 %£. ^ o]ofl o). 

<58> ^, # ^A]7l^ #^<?HH ^-71^ ^#^<a-(Vd)^r #^}<*l, °1 ^##^1 

*)H 71^ ^«y-(Vref)# S^*>^ ^ -g-^ ^<^-(Vth)# 2^zZ^<L3-*], # ^r^l7l^ #^<y- 
(Sout)°l ^ ^ <#7] mL*}$o] _£ 5 ^ Mx}% 50 %£. S^SlJl, ^ofl 

<59> ej-^, £ 7^: # ^7lo] ^-B^oJ- ^o] $x\ 7 \ ^-g-^ Al^E^o) ^ 

£71: ^S*}^, # ^7}(410)^ ^^oj -g. 3. -A] 7 |o] -g-B^o}- ^|o1 # 

*](420H] 3%£. ti]E 5.#<^1 2|^£i, ^-71 ^ ^71(410)^1 #^#<y- 

* 0 l-§-*r°1 M/c-flolE|- ^fl^7l(430)7> Jit} ^^-*>7fl, ^ ^dt^ a] e o_ ,§--§- 51-- ^ 
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«1 m5L-§-^3 71(440) ^ c^ig _2.^S^i3H(450)# -f-*fl 

<60> a o v^*v a><2j. ^ M. ^ofl n)-sig > -3-34, Al^efl( 0 ptical Transmission System)^ **-g-£| 

^ # ^71^ ^A) Jr^ 7^5)- Cfl«2l Aljrofl 7l^3flA-l ( A]Jr Sfl^ ^ofl ^ # 
7>^ ^Tfl <£ ^ 5W. 
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1] 

<^£^ fAjlf ^71^1^1- i£5HHr % ^71(410)^1 -g-^!*!^ gfl ^ ^H^Hr #*1 
A oM ^ ^71(410)^ #^Jl# ^-f* &7ls>o^ 3#*Kr 

(421); 

-8-7} #^#^(421)^ ^^(Vd)^ <y^£]^ 7l^^<a-(Vref)# «li2*H ZL 

*l-^^-a- #^*Rr «1 12-^(422); 

#7l ^tiliE^-(422)oflAi ^>^<y-# Af^ofl O.S *4 A 1^ #71 

% ^#71(410)^ ^#<y-(Vth)o.5. ^ ^-4 ^Bi^-(423); ^ 

#71 7-1 -g--4 ^^^-(423)S^-Bl^ ^.B^oJ-^ A ^oj| ^ «1B ^.#<^1 *fl# 

3^ ^ 4^, #71 ti]in«-(422)^ 7l^^^(Vref)# S^*>^ 

^H^-(424)# It^H, 

#71 % ^^7)9] ^^cy-o. ^ alH iL#<Hl sfl^sqsMj- ^H^>£^- ^ ^ 
*Rr # ^71^ ^J^tf ^ H #*]. 
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^U^oHl ^"71 *}<y-^#-f (421)- 
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#71 % ^^l7l(410)^^-Bi #^E1^ <a«-# ^7] *H *>€°fl ^€ ^i^lS. 



3] 

Uti 5^*1, ^l<H^-(424)^ 

^-71 # ^7l(410)oflAi ^^^o]-, o] ^^^oj-o] 37l7l . A |_^o|l 

^4-^1^ ^^-i- ^*3^L, ^7l 3.7)7} A> 

^i^l -i*<m lis.'im i4 ^ ^-fofl^ ^ ^ s>£^ oi-lo^ 
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